PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2003-295432 
(43)Date of publication of application : 15.10.2003 



(51)Int.CI. 




G03F 7/032 
G02B 5/20 
602F 1/1335 
G03F 7/004 
G03F 7/027 




(21)Application number : 


2002-096357 


(71)Applicant 


: FUJI PHOTO FILM CO LTD 


(22)Date of filing : 


29.03.2002 


(72)Inventor : 


TAN SHIRO 



(54) DYE-CONTAINING NEGATIVE CURABLE COMPOSITION, COLOR FILTER AND METHOD FOR 
PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dye-containing negative curable composition having high sensitivity 
and forming a coating film having a high rate of a residual film after development and to provide a color filter 
comprising the same. 

SOLUTION: In a photosensitive resin composition comprising at least an alkali-soluble resin, an organic solvent- 
soluble dye, a photoinitiator and a crosslinking agent, the molecular weight distribution (Mw/Mn) of the alkali- 
soluble resin is adjusted to the range of 1 .6-1 .05. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a light filter using the suitable color content negative-mold 
hardenability constituent for formation of the colored image which constitutes the light filter used for a liquid 
crystal display element (LCD), solid state image pickup devices (CCD, CMOS, etc.), etc., and this color content 
negative-mold hardenability constituent, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]As a method of producing the light filter used for a liquid crystal display element or a 
solid state image pickup device, a staining technique, print processes, the electrodeposition process, and the 
pigment dispersion method are known. Said staining technique is the method of dyeing the dyeing substrate which 
consists of synthetic resins, such as natural resins, such as gelatin, Glew, and casein, or amine denaturation 
polyvinyl alcohol, with colors, such as acid dye, and producing a light filter. With this staining technique, in order to 
use a color, there is a problem in lightfastness, heat resistance, moisture resistance, etc., and also by a big 
screen, since it is easy to generate color unevenness since it is difficult to control dyeing and the adherence 
characteristic uniformly, and a resist-printing layer is needed when dyeing, it has problems, like a process 
becomes complicated. 

[0003]Said electrodeposition process is the method of producing a light filter by forming the transparent 
electrode by the predetermined pattern beforehand, making resin containing the paints dissolved or distributed 
ionize, impressing voltage, and forming a colored image into a solvent, at pattern state. Although the photolitho 
step which includes film production and the etching process of the transparent electrode for light filter formation 
in addition to the transparent electrode for a display is required in an electrodeposition process, if there is a short 
circuit in that case, it will become a line defect and the fall of the yield will be caused. There are problems, like 
application is difficult for a mosaic array, and also management of a transparent electrode is difficult, for example 
except principle top stripe arrangement. 

[0004]Said print processes are the simple methods of producing a light filter by printing of offset printing etc. 
using the ink which distributed paints to heat-curing resin or ultraviolet curing resin. However, since the ink which 
can be used is hyperviscosity, filtering is difficult and there is a problem in respect of the accuracy of position 
accompanying that it is easy to generate the defect by the portion which garbage, the foreign matter, and the ink 
binder gelled, and printing accuracy, line width accuracy, and flat-surface smooth nature. 

[0005]Said pigment dispersion method is the method of producing a light filter by the photolitho method using the 
coloring radiation-sensitive constituent which made various radiation-sensitive constituents distribute paints. 
Since paints are used for this method, while it is stable with light, heat, etc., in order to pattern by the photolitho 
method, it excels also in accuracy of position enough. 

It is suitable for production of a big screen and the light filter for highly minute color displays. 

[0006]In order to produce a light filter by a pigment dispersion method, On a glass substrate, a coloring radiation- 
sensitive constituent is applied by spin coater, a roll coater, etc., is dried, a coat is formed, a colored pixel is 
obtained by carrying out pattern exposure and developing this coat, and a light filter can be obtained by repeating 
this operation according to a color number. 

[0007]As a pigment dispersion method, JP,1-102469,A, JP,1-152499,A, JP,2-181704,A, JP,2-1 99403,A, JP,4- 
76062.A, It is indicated in each gazette of JP,5-273411,A, JP.6-1 84482.A, and JP,7-140654,A, and the negative- 
mold photosensitive composition using the photopolymerization nature monomer and photopolymerization initiator 
as alkalis soluble resin is indicated. 

[0008]However, the further high definition-ization is desired in the light filter for solid state image pickup devices 
in recent years. However, by the conventional pigment dispersion system, resolution did not improve in essence, 
and since there was a problem of the color unevenness by the coarse particle of paints occurring, a minute 
pattern did not fit the use demanded like a solid state image pickup device. In order to solve this problem, the art 
using a color as a color material is proposed. 



[0009]The negative mold which uses together a photo-oxide generating agent, an optical radical initiator, and a 

cross linking agent is proposed by the photosensitive composition which uses a color. 

For example, it is indicated with gazettes, such as JP,6-75375,A, JP.8-21 1599.A, JP,8-220753,A, and JP,6- 

51514,A. 

[0010]However, since a color acted as an optical absorption agent intrinsically, irradiation light was absorbed, 
hardenability with sensitivity sufficient low moreover as a result was not acquired, but since the film decrease 
after development was large, these improvement was desired. 
[0011] 

[Problem(s) to be Solved by the Invention]This invention solves many problems in said former, and makes it 
SUBJECT to attain the following purposes. A color content negative-mold hardenability constituent with 
sensitivity high [ this invention ] and a high remaining rate of membrane after development when it is considered 
as a coating film, And it consists of said color content negative-mold hardenability constituent, and transmissivity 
is high, and it has desired uniform thickness, and aims at providing pattern shape (resolution) and the good light 
filter of hue. And it is a manufacturing method of said light filter, and aims at providing the manufacturing method 
of the light filter which can form a pattern with the high degree of hardening in high sensitivity, can control the 
film decrease by development and can form the light filter of shape and the good high resolution of thickness. 
[0012] 

[Means for Solving the Problem]As a result of repeating examination wholeheartedly about improvement art of a 
light filter in which a constituent of color content was used, this invention persons acquired knowledge that said 
purpose can be attained by having the molecular weight distribution of a range with specific alkalis soluble resin in 
a hardenability constituent containing organic solvent soluble dye, and resulted in this invention. 
[0013]The concrete means for solving said SUBJECT is as follows. 

(1) In a color content negative-mold hardenability constituent which contains (A) alkalis soluble resin, (B) organic 
solvent soluble dye, the (C) photoinitiator, and the (D) cross linking agent at least, It is a color content negative- 
mold hardenability constituent, wherein molecular weight distribution (Mw/Mn) of said alkalis soluble resin is in the 
range of 1.6-1.05. By making molecular-weight-distribution Mw/Mn of alkalis soluble resin into the above small 
ranges, sensitivity of the constituent itself may be improved, and film decrease of a coating film by development 
can be controlled, and a light filter with high resolution with uniform thickness and rectangular good shape can be 
formed in high sensitivity. 

[0014](2) the aforementioned (A) alkalis soluble resin is a color content negative-mold hardenability constituent 
given in the above (1) which is acrylate system resin which has a carboxylic acid group (meta-). 
(3) The aforementioned (A) alkalis soluble resin is a color content negative-mold hardenability constituent given in 
the above (1) which is resin which has a phenolic hydroxyl group. 

[0015](4) The above (1) It is a light filter which uses a color content negative-mold hardenability constituent of a 
statement for any 1 paragraph of - (3), and is characterized by things. 

[0016](5) The above (1) It is a manufacturing method of a light filter having the process of exposing a color 
content negative-mold hardenability constituent of a statement through a mask after applying on a substrate in 
any 1 paragraph of - (3), developing it in it, and forming a negative-mold pattern. In a manufacturing method of 
said light filter, when manufacturing a light filter which consists of desired hue, only the number of hue of a 
request of said process is repeated. A mode which has the process of carrying out heat cure of said negative- 
mold pattern, if needed is also preferred. 
[0017] 

[Embodiment of the Invention]Hereafter, a color content negative-mold hardenability constituent of this invention, 
a light filter which uses it, and a manufacturing method for the same are explained in full detail. The color content 
negative-mold hardenability constituent of this invention is constituted including (A) alkalis soluble resin, (B) 
organic solvent soluble dye, the (C) photoinitiator, and the (D) cross linking agent at least, and makes molecular 
weight distribution (Mw/Mn) of the aforementioned (A) alkalis soluble resin the range of 1.6-1.05. It is preferably 
constituted by the case including other ingredients including the (E) solvent. Hereafter, each ingredient is 
explained. 

[001 8](A) As alkalis-soluble-resin alkalis soluble resin, it is line organic polymer, and it is meltable to an organic 
solvent and what can be developed in weak alkali solution is preferred. The polymer which has a carboxylic acid 
group in a side chain as such line organic polymer, For example, JP,59-44615,A, JP,54-34327,B, JP,58-12577,B, . 
As [ indicate / in each gazette of JP,54-25957,B, JP,59-53836,A, and JP.59-71048.A ] The acid cellulosic which 
a methacrylic acid copolymer, an acrylic acid copolymer, an itaconic acid copolymer, a crotonic acid copolymer, a 
maleic acid copolymer, a partial esterification maleic acid copolymer, etc. are mentioned, and has a carboxylic acid 
group in a side chain similarly is useful. 

[0019]The thing etc. which made the acid anhydride add to the polymer which has a hydroxyl group besides the 
above, Polyhydroxy styrene resin, polysiloxane system resin, poly (2-hydroxyethyl (meta) acrylate), 
polyvinylpyrrolidone, polyethylene oxide, poly vinyl alcohol, etc. are useful. May carry out copolymerization of the 



monomer which has hydrophilic nature, and as this example, Alkoxy alkyl (meta) acrylate, hydroxyalkyl (meta) 
acrylate, Glycerol (meta) acrylate, acrylamide (meta), N-methylolacrylamide, Alkyl acrylamide of the 2nd class or 
the 3rd class, dialkylamino alkyl (meta) acrylate, Morpholine (meta) acrylate, N-vinyl pyrrolidone, N- 
vinylcaprolactam, Vinylimidazole, vinyltriazole, methyl (meta) acrylate, ethyl (meta) acrylate, branching or the 
propyl (meta) acrylate of a straight chain, branching or the butyl (meta) acrylate of a straight chain, phenoxy 
hydroxypropyl (meta) acrylate, etc. are mentioned. 

[0020]In addition, the monomer containing a tetrahydrofurfuryl group, phosphoric acid, phosphoric ester, 
quarternary ammonium salt, an ethyleneoxy chain, a propyleneoxy chain, sulfonic acid and its salt, a morpholino 
ethyl group, etc. are useful as a monomer which has said hydrophilic nature. 

[0021]In order to raise bridge construction efficiency, the polymer etc. which may have a polymerization nature 
group in a side chain, and contain an allyl group, an acrylic group (meta), an allyloxy alkyl group, etc. in a side 
chain are useful. In order to raise the intensity of a cured film, alcoholic soluble nylon, polyether of 2,2-bis-(4- 
hydroxyphenyD-propane and epichlorohydrin, etc. are useful. 

[0022]Also in these various resin, from a heat-resistant viewpoint. Polyhydroxy styrene resin, polysiloxane system 
resin, acrylic (meta) resin, Acrylamide system resin, and an acrylic / acrylamide copolymer resin are preferred, 
and acrylic (meta) resin, acrylamide system resin, and an acrylic / acrylamide copolymer resin are preferred from 
a viewpoint of development nature control. 

[0023]As the aforementioned (meta) acrylic resin, benzyl (meta) acrylate, (Meta) The copolymer which consists of 
a monomer chosen from acrylic acid, hydroxyethyl (meta) acrylate, acrylamide (meta), allyl (meta) acrylate, etc. is 
preferred, and especially the thing that has a carboxylic acid group is preferred. 

[0024]The alkalis soluble resin which has a phenolic hydroxyl group is also useful. Polyhydroxy styrene resin is 
mentioned as alkalis soluble resin which has said phenolic hydroxyl group. Specifically p-hydroxystyrene resin, m- 
hydroxystyrene resin, o-hydroxystyrene resin and these copolymers, the copolymer of hydroxystyrene and 
styrene, the copolymer of hydroxystyrene and acetoxystyrene, the copolymer of hydroxystyrene and the 
aforementioned (meta) acrylic resin (monomer), etc. are mentioned. 

[0025]Alkali solubility phenol resin, such as novolak resin and a vinyl polymerization object, is also useful again, for 
example. What is produced by making condense phenols and aldehyde under existence of an acid catalyst as said 
novolak resin, for example is mentioned. As phenols, phenol, cresol, ethylphenol, propylphenol, butylphenol, a 
xylenol, phenylphenol, catechol, resorcinol, pyrogallol, naphthol, bisphenol A, etc. are mentioned, for example, 
these phenols are independent — it is — two or more sorts can be combined and it can use. As aldehyde, 
formaldehyde, paraformaldehyde, acetaldehyde, propionaldehyde, benzaldehyde, etc. are mentioned, for example. 
Specifically, the condensation product of the metacresol, Parakou resol, or these mixtures and formalin is 
mentioned as novolak resin, for example. 

[0026]In the color content negative-mold hardenability constituent of this invention, it is indispensable to make 
into the range of 1.6-1.05 molecular weight distribution (weight-average-molecular-weight Mw / number average 
molecular weight Mn) in the whole alkalis soluble resin contained in this constituent. When using together two or 
more sorts of above-mentioned alkalis soluble resin, as long as it may use together two or more sorts which have 
molecular weight distribution in a mentioned range and a mentioned range is filled, molecular weight distribution 
may use together resin (monomer) which is not in one sort or two sorts or more, and mentioned range of the 
alkalis soluble resin in a mentioned range. 

[0027]Especially in this invention, by making molecular weight distribution of alkalis soluble resin into a mentioned 
range, high sensitivity-ization of a constituent can be attained and the remaining rate of membrane after the 
development of the coat by which spreading formation was carried out with this constituent can be raised. As a 
result, it can form in the range of a request of pattern shape and thickness uniformly, and resolution can produce 
the good high light filter of hue. 

[0028]It is preferred that it is in the range of 1.4-1.1 in that the rectangle nature of the profile after development 
is more maintainable also in said molecular weight distribution. As alkalis soluble resin, the number average 
molecular weight Mn (polystyrene reduced property measured by the GPC method) of the polymer of 1000 - 
2x1 0 5 is preferred, the polymer of 2000 - 1x1 0 5 is more preferred, and especially the polymer of 4000 - 5x1 0 4 is 
preferred. 

[0029]In order to obtain the alkalis soluble resin in the range of the above-mentioned molecular weight 
distribution, a publicly known polymerization method (for example, a living anionic polymerization method and a 
living-cationic-polymerization method.) Although it is preferred to apply a living-radical-polymerization method 
and to compound resin with directly narrow molecular weight distribution, In addition, methods, such as molecular 
weight fractionation using solvent fractionation (how to mix to a poor solvent, to deposit only the amount 
ingredient of polymers, and to obtain narrow resin of molecular weight distribution after dissolving resin in a good 
solvent), or column chromatography, and fractionation using supercritical fluid, can be used. 
[0030]As content in the color content negative-mold hardenability constituent of alkalis soluble resin, 10-90 
mass % is preferred to the total solids of this constituent, 20 - 80 mass % is more preferred, and especially 30 - 
70 mass % is preferred. 



[0031 ](B) It is required to have a spectrum desirable as a light filter as organic solvent soluble dye organic 
solvent soluble dye, and to dissolve concentration required for the below-mentioned solvent or the solution of 
said alkalis-soluble-resin content, and not to cause the deposit by temporality, condensation, etc. As such a 
color, it can select from C.LSolventColour etc. which were indicated to the Color Index suitably. The color which 
solvent solubility and a spectrum suited can be selected from an oil color, acid dye, a disperse dye, reactive dye, 
a direct color, etc. 

[0032]Although the color illustrated below is specifically mentioned, it is not this limitation if meltable to the 
solvent to be used or the solution of alkalis-soluble-resin content, a yellow system color — Valifast Yellowl 101 — 
1 108 — said — 3108 — said — 3120 — said — 4120 — said — 1151 — said — in 3150, Oil Yellowl 29, and a 
reddish color. Valifast Red1306 — said — 1308 — said — 1360 — said — 3304 — said — 331 1 — said — 2320 

— said — 3305 — said — 3320, Valifast Pink2310N, and PCRed136P. a blue system color — Valifast Blue2610 - 

— said — 1603 — said — 1605 — said — 2620 — said — 2606 (all are the Orient chemical industry and the 
Nippon Kayaku Co., Ltd. make) etc. is mentioned suitably. 

[0033]Even in Naka. Valifast Yellowl 108 — said — 3120 — said — 1151 — said — 1101 — said — 3108 and 
Valifast Red1360 — said — 3304 — said — 331 1, Valifast Pink2310N, and PCRed136P — Valifast. Blue2610 — 
said — 2620 — said — 2606 etc. being more preferred and, Valifast Yellow3120 — said — 1151 — said — 1101 
and Valifast Red1360 — said — 3304 — said — 3311, Valifast Pink2310N, and Valifast Blue2610 — said — 2620 

— said — especially 2606 etc. is preferred. 

[0034]In order to acquire the target spectrum, two or more sorts can be mixed and used for said organic solvent 
soluble dye. Although it changes with target spectra and thickness as content of organic solvent soluble dye, 1 - 
50 mass % is preferred to the total solids of a color content negative-mold hardenability constituent, 5-45 mass 
% is more preferred, and especially 8-30 mass % is preferred. 

[0035](O A photoinitiator photoinitiator will not be limited especially if the below-mentioned crosslinking reaction 
and polymerization reaction of a cross linking agent can be started by the exposure of light (radiation is included), 
but it is preferred to be chosen in the viewpoints of the characteristic, start efficiency, an absorption wavelength, 
availability, cost, safety, etc. The word of "light" shall contain radiation in this specification. 
[0036]A photo-oxide generating agent, a photopolymerization initiator, etc. are contained in a photoinitiator, and it 
can contain in it combining one suitably selected sort or two sorts or more. At least one active halogen 
compound chosen from a halomethyloxadiazol compound and a halomethyl s-triazine compound as said 
photopolymerization initiator, for example, 3-aryl substitution coumarin compound, a lophine dimer, a 
benzophenone compound, an acetophenone compound and its derivative, a cyclopentadiene benzene-iron 
complex and its salt, an oxime system compound, etc. are mentioned. 

[0037]As an active halogen compound which is a halomethyloxadiazol compound, The 2-halomethyl 5-vinyl- 1 and 
3 given in JP,57-6096,B, 4-oxadiazole compound, etc., 2-trichloromethyl 5-styryl 1 ,3,4-oxadiazole, 2- 
trichloromethyl 5-(p-cyano styrylH , 3, 4-oxadiazole, 2-trichloromethyl 5-(p-methoxy styrylH , 3, and 4- 
oxadiazole etc. are mentioned. 

[0038]As an active halogen compound which is a halomethyl-s-triazine compound, A vinyl-halomethyl-s-triazine 
compound given in JP,59-1281,B, The 2-(naphtho 1 -yl)-4,6-bis-halomethyl s-triazine compound of a statement, 
a 4-(p-aminophenyl)-2,6-di-halomethyl s-triazine compound, etc. are mentioned to JP,53-133428,A. 
[0039]As a concrete example, 2,4-bis(trichloromethyl)-6-p-methoxy styryl s-triazine, 2,6-bis(trichloromethyl)-4- 
(3, 4-methylenedioxyphenyl)-1 ,3,5-triazine, 2,6-bis(trichloromethyl)-4-(4-methoxypheny)-1 ,3,5-triazine, 2,4-bis 
(trichloromethyl)-6-(1 -p-dimethylaminophenyl 1 ,3-butadienyl)-s-triazine, 2-trichloromethyl 4-amino-6-p- 
methoxy styryl s-triazine, 2-(naphtho 1-yl)-4,6-bis-trichloromethyl s-triazine, 2-(4-methoxy-naphtho 1 -yl)— 4,6— 
bis-trichloromethyl s-triazine, 2-(4-ethoxy-naphtho 1-yl)-4,6-bis-trichloromethyl s-triazine, 2-(4-butoxy- 
naphtho 1-yl)-4,6-bis-trichloromethyl s-triazine, 2 - [4 -(2-methoxy ethyl)- naphtho 1-yl] -4,6-bis- 
trichloromethyl s-triazine, [0040]2-[4 -(2-ethoxyethyl)- naphtho 1-yl] -4,6-bis-trichloromethyl s-triazine, 2 - [4 
-(2-butoxy ethyl)- naphtho 1-yl] -4,6-bis-trichloromethyl s-triazine, 2-(2-methoxy-naphtho 1— yl)— 4,6— bis— 
trichlorpmethyl s-triazine, 2-(6-methoxy-5-methyl-naphtho 2-yl)-4,6-bis-trichloromethyl s-triazine, 2-(6- 
methoxy-naphtho 2-yl)-4,6-bis-trichloromethyl s-triazine, 2-(5-methoxy-naphtho 1-yl)-4,6-bis-trichloromethyl 
s-triazine, 2-(4,7-dimethoxy- naphtho 1-yl)-4,6-bis-trichloromethyl s-triazine, 2-(6-ethoxy-naphtho 2— yl)— 4,6- 
bis-trichloromethyl s-triazine, 2-(4,5-dimethoxy- naphtho 1-yl)-4,6-bis-trichloromethyl s-triazine, [0041]4-[p-N 
and N-JI (ethoxy carbonylmethyl) aminophenyl] — 2,6— JI (trichloromethyl)-s-triazine, 4 - [o-methyl-p-N and N-JI 
(ethoxy carbonylmethyl) aminophenyl] -2,6- JI (trichloromethyl)-s-triazine, 4 - [p-N and N-JI (chloroethyl) 
aminophenyl] — 2,6— JI (trichloromethyl)-s-triazine, 4 - [o-methyl-p-N and N-JI (chloroethyl) aminophenyl] — 2,6— JI 
(trichloromethyl)-s-triazine, 4-(p-N-chloro ethylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4-(p-N- 
ethoxycarbonyl methylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4 - [p-N and N-JI (phenyl) aminophenyl] 
-2,6-JI (trichloromethyl)-s-triazine, 4-(p-N-chloroethyl carbonylamino phenyl)-2,6-JI (trichloromethyl)-s- 
triazine, [0042]4-[p-N-(p-methoxypheny) carbonyl aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4 - [m-N 
and N-JI (ethoxy carbonylmethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4 - [m-bromo-p-N and N-JI 
(ethoxy carbonylmethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4 - [m-chloro-p-N and N-JI (ethoxy 



carbonylmethyl) aminophenyl] -2,6- JI (trichloromethyl)-s-triazine, 4 - [m-fluoro-p-N and N-JI (ethoxy 
carbonylmethyl) aminophenyl] -2,6- JI (trichloromethyl)-s-triazine, 4 - [o-bromo-p-N and N-JI (ethoxy 
carbonylmethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4 - [o-chloro-p-N and N-JI (ethoxy 
carbonylmethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, [0043]4-[o-fluoro-p-N and N-JI (ethoxy 
carbonylmethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4 - [o-bromo-p-N and N-JI (chloroethyl) 
aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4 - [o-chloro-p-N and N-JI (chloroethyl) aminophenyl] -2,6-JI 
(trichloromethyl)-s-triazine, 4 - [o-fluoro-p-N and N-JI (chloroethyl) aminophenyl] -2,6-JI (trichloromethyl)-s- 
triazine, 4 - [m-bromo-p-N and N-JI (chloroethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4 - [m- 
chloro-p-N and N-JI (chloroethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, [0044]4-[m-fluoro-p-N and 
N-JI (chloroethyl) aminophenyl] -2,6-JI (trichloromethyl)-s-triazine, 4-(m-bromo-p-N-ethoxycarbonyl 
methylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4-(m-chloro-p-N-ethoxycarbonyl methylamino phenyl)- 
2,6-JI (trichloromethyl)-s-triazine, 4-(m-fluoro-p-N-ethoxycarbonyl methylamino phenyl)-2,6-JI 
(trichloromethyl)-s-triazine, 4-(o-bromo-p-N-ethoxycarbonyl methylamino phenyl)-2,6-JI (trichloromethyl)-s- 
triazine, 4-(o-chloro-p-N-ethoxycarbonyl methylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, [0045]4-(o- 
fluoro-p-N-ethoxycarbonyl methylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4-(m-bromo-p-N-chloro 
ethylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4-(m-chloro-p-N-chloro ethylamino phenyl)-2,6-JI 
(trichloromethyl)-s-triazine, 4-(m-fluoro-p-N-chloro ethylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4-(o- 
bromo-p-N-chloro ethylamino phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4-(o-chloro-p-N-chloro ethylamino 
phenyl)-2,6-JI (trichloromethyl)-s-triazine, 4-(o-fluoro-p-N-chloro ethylamino phenyl)-2,6-JI (trichloromethyl)- 
s-triazine, etc. are mentioned. 

[0046]In addition, the TAZ series by a green chemicals company (for example, TAZ-107, TAZ-1 10, TAZ-104, 
TAZ-109, TAZ-1 40, TAZ-204, TAZ-1 13, TAZ-1 23), T series made from PANCHIM (for example) [ T-OMS, T- 
BMP and ] T-R, T-B, the Ciba-Geigy IRGACURE series. (For example, IRGACURE 651, IRGACURE 184, 
IRGACURE 500, IRGACURE 1000, IRGACURE 149, IRGACURE 819, IRGACURE 261), DAROKYUA series (for 
example, DAROKYUA 1173), 4,4'-bis(diethylamino)-benzophenone, 2-(0-benzoyloxime)-1-[4-(phenylthio) 
phenyl]-1,2-octanedione, the 2-benzyl-2-dimethylamino 4-morpholino butyrophenone, a 2,2-dimethoxy- 2- 
phenylacetophenone, [0047]A 2-(o-KURORU phenyl)-4,5-diphenyl imidazolyl dimer, A 2-(o-fluorophenyl)-4,5- 
diphenyl imidazolyl dimer, A 2-(o-methoxypheny)-4,5-diphenyl imidazolyl dimer, A 2-(p-methoxypheny)-4,5- 
diphenyl imidazolyl dimer, A 2-(p-dimethoxyphenyl)-4,5-diphenyl imidazolyl dimer, A 2-(2,4-dimethoxyphenyl)- 
4,5-diphenyl imidazolyl dimer, a 2-(p-methylmercaptophenyl)-4,5-diphenyl imidazolyl dimer, benzoin iso-propyl 
ether, etc. are used useful. 

[0048]A sensitizer and light stabilizer can be used together in these photopolymerization initiators. As the 
example, benzoin, benzoin methyl ether, benzoin, 9-fluorenone, 2-chloro-9-fluorenone, 2-methyl-9-fluorenone, 9- 
Antron, 2-bromo-9-Antron, 2-ethy|-9-Antron, 9,10-anthraquinone, 2-ethyl-9,10-anthraquinone, 2-t-butyl-9,10- 
anthraquinone, 2,6-dichloro-9,10-anthraquinone, Xanthone, 2-methyl xanthone, 2-methoxy xanthone, 2-methoxy 
xanthone, Athioxan ton, 2,4-diethylthio xanthone, acridone, 1 0-butyl-2-chloro acridone, Benzyl, dibenzylacetone, 
p-(dimethylamino) phenyl styryl ketone, p-(dimethylamino) phenyl-p-methyl styryl ketone, benzophenone, p- 
(dimethylamino) benzophenone (or Michler's ketone), p-(diethylamino) benzophenone, a benzanthrone, etc. a 
benzothiazole system compound given in JP,51-48516,B, etc. and the tinuvin 1 130 and the 400 grades are 
mentioned. 

[0049]Other publicly known initiators other than an above-mentioned photopolymerization initiator can be used 
for the color content negative-mold hardenability constituent of this invention. The BISHINARU poly kettle 
ARUDONIRU compound specifically indicated by the U.S. Pat. No. 2,367,660 specification, alpha-carbonyl 
compound currently indicated by U.S. Pat. No. 2,367,661 and the No. 2,367,670 specification, The acyloin ether 
currently indicated by the U.S. Pat. No. 2,448,828 specification, The aromatic acyloin compound replaced with 
alpha-hydrocarbon currently indicated by the U.S. Pat. No. 2,722,512 specification, The polynuclear quinone 
compound currently indicated by U.S. Pat. No. 3,046,127 and the No. 2,951,758 specification, The combination of 
the triarylimidazole dimer / p-aminophenyl ketone currently indicated by the U.S. Pat. No. 3,549,367 specification, 
A benzothiazole system compound / TORIHAROME Chiel s-triazine compound currently indicated by JP.51- 
4851 6,B can be mentioned. 

[0050]As a total content of a photoinitiator (and publicly known initiator), 0.01 mass % - 50 mass % are preferred 
to the solid content of said alkalis soluble resin, 1 mass % - 30 mass % are more preferred, and 1 mass % - 
especially 20 mass % are preferred. If there are few these total contents than 0.01 mass %, it will become difficult 
to follow a polymerization, and when 50 mass % is exceeded, although conversion becomes large, a molecular 
weight may become low and film strength may become weak. 

[0051]What the thermal polymerization inhibitor besides above is added for to the color content negative-mold 
hardenability constituent of this invention is preferred. For example, hydroquinone, p-methoxy phenol, di-t-butyl- 
p-cresol, Pyrogallol, t-butylcatechol, benzoquinone, 4,4'-thiobis (3-methyl-6-t-butylphenol), 2,2'-methylene bis 
(4-methyl-6-t-butylphenol), 2-mercaptobenzimidazole, etc. are useful. 

[0052](D) A cross linking agent cross linking agent is activated by acid or the radical generated from the 



photoinitiator by the exposure of light or radiation, It reacts to said alkalis soluble resin, and it is used in order to 
reduce the solubility to the alkali developing solution of an exposed part and to acquire a picture because produce 
bridge construction or the cross linking agent itself produces bridge construction mutually by combination or 
polymerization. The purpose of a cross linking agent of heating after image formation and stiffening a pattern 
enough if needed is also useful. 

[0053]Therefore, as a cross linking agent concerning this invention, if bridge construction or a polymerization 
reaction can perform film hardening, there will be no limitation in particular, For example, the (a) epoxy resin, the 
(b) methylol group, an alkoxy methyl group, . And were replaced by at least one substituent chosen from an 
acyloxy methyl group. A melamine compound, a guanamine compound, a glycoluryl compound, or an urea 
compound, (c) Phenolic compound and naphthol compound or hydroxy anthracene compound, and (d) 
polymerization nature monomer compound ** is mentioned. [ which were replaced by the methylol group, the 
alkoxy methyl group, and at least one substituent chosen from an acyloxy methyl group ] 
[0054]They may be any, as long as it has an epoxy group and has cross-linking as the aforementioned (a) epoxy 
resin, For example, bisphenol A diglycidyl ether, ethylene glycol diglycidyl ether, Butanediol diglycidyl ether, 
hexanediol diglycidyl ether, Dihydroxybiphenyl diglycidyl ether, phthalic acid diglycidyl ester, Divalent glycidyl group 
content low molecular weight compounds, such as N and N-diglycidyl aniline, Similarly Trimethylolpropane 
triglycidyl ether, TORIMECHI roll phenol triglycidyl ether, The trivalent glycidyl group content low molecular weight 
compound represented by TrisP-PA triglycidyl ether etc., The tetravalent glycidyl group content low molecular 
weight compound which similarly is represented by pentaerythritol tetraglycidyl ether, tetramethylolbisphenol A 
tetraglycidyl ether, etc., Similarly Multivalent glycidyl group content low molecular weight compounds, such as 
dipentaerythritol penta glycidyl ether and dipentaerythritol hexa glycidyl ether, poly glycidyl (meta) acrylate, The 
glycidyl group content high molecular compound etc. which are represented by the 1,2-epoxy-4-(2-oxilanyl) 
cyclohexane addition of 2,2-bis(hydroxymethyl)-1-butanol, etc. are mentioned. 

[0055]In the case of a melamine compound, in the case of 2-6, a glycoluryl compound, a guanamine compound, 
and an urea compound, as a number which the methylol group, alkoxy methyl group, and acyloxy methyl group 
which are contained in said cross linking agent (b) have replaced, are 2-4, but. In the case of a melamine 
compound, in the case of 5-6, a glycoluryl compound, a guanamine compound, and an urea compound, it is 3-4 
preferably. Hereafter, the melamine compound of the above (b), a guanamine compound, a glycoluryl compound, 
and an urea compound are generally called compound concerning (b) (a methylol group, an alkoxy methyl group, or 
acyloxy methyl group content). 

[0056]The methylol group content compound applied above (b) is obtained by heating the alkoxy methyl group content 
compound concerning (b) in alcohol under acid catalyst existence, such as chloride, sulfuric acid, nitric acid, and 
methanesulfonic acid. The acyloxy methyl group content compound applied above (b) is obtained by carrying out 
mixed stirring of the methylol group content compound concerning (b) with an acyl chloride under basic catalyst 
existence. 

[0057]The example of the compound hereafter applied to (b) which has said substituent is given. As said 
melamine compound, for example Hexamethylolmelamine, hexamethoxy methylmelamine, The compound which 1-5 
of the methylol group of hexamethylolmelamine methoxymethyl-ized, or its mixture, The compound in which 1-5 
of the methylol group of hexamethoxy ethylmelamine, hexa acyloxy methylmelamine, and hexamethylolmelamine 
carried out acyloxy methylation, or its mixture is mentioned. 

[0058]As said guanamine compound, for example Tetramethylol guanamine, The compound which methoxymethyl- 
ized 1-3 methylol groups of tetramethoxy methyl guanamine and tetramethylol guanamine, or its mixture, The 
compound which carried out acyloxy methylation of the 1-3 methylol groups, tetramethoxy ethyl guanamine, tetra 
acyloxy methyl guanamine, and tetramethylol guanamine, or its mixture is mentioned. 

[0059]As said glycoluryl compound, for example Tetramethylol glycoluryl, The compound which methoxymethyl- 
ized 1-3 of the methylol group of tetramethoxy methyl glycoluryl and tetramethylol glycoluryl, or its mixture, The 
compound which carried out acyloxy methylation of 1-3 of the methylol group of tetramethylol glycoluryl, or its 
mixture is mentioned. 

[0060]As said urea compound, the compound which methoxymethyl-ized 1-3 methylol groups, tetra methylol urea, 
tetramethoxy methyl urea, and tetra methylol urea, or its mixture, tetramethoxy ethyl urea, etc. are mentioned, for 
example. The compound concerning these (b) may be used alone and may be used in combination. 
[0061]. Were replaced by at least one basis chosen from the cross linking agent, i.e., the methylol group, alkoxy 
methyl group, and acyloxy methyl group of the above (c). Like the case of said cross linking agent (b), a phenolic 
compound, a naphthol compound, or a hydroxy anthracene compound controls INTAMIKISHINGU with finishing 
photoresist according to heat bridge construction, and it raises film strength further. Hereafter, these compounds 
may be generally called compound concerning (c) (a methyioi group, an alkoxy methyl group, or acyloxy methyl group 
content). 

[0062]As the number of the methylol group contained in said cross linking agent (c), an acyloxy methyl group, or 
alkoxy methyl groups, at least two per monad are required, and the compound in which all of the 2nd place of the 
phenolic compound used as a skeleton and the 4th place are replaced from a viewpoint of heat cross-linking and 



preservation stability is preferred. The naphthol compound used as a skeleton and a hydroxy anthracene 
compound also have the preferred compound in which all of the ortho position of an OH radical and the para 
position are replaced. The 3rd place of a phenolic compound or -the 5th place may not be replaced, or may have a 
substituent, also in the naphthol compound, except the ortho position of an OH radical, may not be replaced or 
may have a substituent. 

[0063]The methylol group content compound applied above (c), The 2nd place of a phenolic OH radical or the 4th 
place uses for a raw material the phenolic OH radical content compound which is a hydrogen atom, and it is 
obtained by making this react to formalin under existence of basic catalysts, such as sodium hydroxide, a 
potassium hydrate, ammonia, and tetra alkylammonium hydroxide. The alkoxy methyl group content compound 
applied above (c) is obtained by heating the methylol group content compound concerning (c) in alcohol under 
existence of acid catalysts, such as chloride, sulfuric acid, nitric acid, and methanesulfonic acid. The acyloxy 
methyl group content compound applied above (c) is obtained by making the methylol group content compound 
concerning (c) react to the bottom acyl chloride of existence of a basic catalyst. 

[0064]As a skeleton compound in a cross linking agent (c), the ortho position or the para position of a phenolic 
OH radical Un-replacing, A phenolic compound, naphthol, a hydroxy anthracene compound, etc. are mentioned, 
For example, each isomer of phenol and cresol, a 2,3-xylenol, A 2,5-xylenol, a 3,4-xylenol, 3,5-xylenol, Bisphenols, 
such as bisphenol A, 4,4'-screw hydroxybiphenyl, TrisP-PA (made by Honshu Chemical Industry Co., Ltd.), 
naphthol, dihydroxynaphthalene, 2,7-dihydroxyanthracene, etc. are used. 

[0065]As an example of said cross linking agent (c), as a phenolic compound. For example, TORIMECHI roll 
phenol, Tori (methoxymethyl) phenol, The compound which methoxymethyHzed 1-2 methylol groups of 
TORIMECHI roll phenol, Tori methylol-3-cresol, Tori (methoxymethyl)-3-cresol, The compound which 
methoxymethyHzed 1-2 methylol groups of Tori methylol-3-cresol, Dimethylol cresol, such as 2,6-dimethylol- 4- 
cresol, Tetramethylolbisphenol A, tetramethoxy methylbisphenol A, The compound which methoxymethyHzed 1-3 
methylol groups of tetramethylolbisphenol A, Tetramethyiol-4,4'-screw hydroxybiphenyl, tetramethoxy methyl- 
4,4-screw hydroxybiphenyl, A compound, screw hydroxymethylnaphthalenediol, etc. which methoxymethyHzed 1- 
5 methylol groups of the hexamethylol object of TrisP-PA, the hexamethoxy methyl object of TrisP-PA, and the 
hexamethylol object of TrisP-PA are mentioned. 

[0066]As a hydroxy anthracene compound, they are mentioned by 1 ,6-dihydroxymethyl- 2,7-dihydroxyanthracene 
etc. and, for example as an acyloxy methyl group content compound, For example, the compound etc. which in 
part or all carried out acyloxy methylation of the methylol group of the above-mentioned methylol group content 
compound are mentioned. 

[0067] As a desirable thing, in these compounds, TORIMECHI roll phenol, screw hydroxymethyl-p-cresol, The 
phenolic compound in which tetramethylolbisphenol A, the hexamethylol objects of TrisP-PA (made by Honshu 
Chemical Industry Co., Ltd.), or those methylol groups were replaced by both the alkoxy methyl group, and a 
methylol group and an alkoxy methyl group is mentioned. The compound concerning these (c) may be used alone 
and may be used in combination. 

[0068]Next, aforementioned (d) polymerization nature monomer compound is explained. A compound with the 
ethylenic unsaturation group which has ethylene in which at least one addition condensation is possible as a 
polymerization nature monomer compound and which has the not less than 100 ** boiling point under ordinary 
pressure is preferred. Acrylate and methacrylate monofunctional [ as the example /, such as polyethylene-glycol 
mono- (meta) acrylate, polypropylene-glycol mono- (meta) acrylate, and phenoxyethyl (meta) acrylate, ], [0069] 
Poly ethylene glycol di(metha)acrylate, trimethylolethane tri(metha)acrylate, Neopentyl glycol di(metha)acrylate, 
penta ERIS RITORUTORI (meta) acrylate, Pentaerythritol tetra (meta) acrylate, dipentaerythritol hexa (meta) 
acrylate, Hexandiol (meta) acrylate, TORIMECHI roll pro pantry (acryloyloxypropyl) ether, The thing which made 
ethyleneoxide and propylene oxide add to polyfunctional alcohol, such as Tori (AKURIRO yloxy ethyl) 
isocyanurate, glycerin, and trimethylolethane, and which was formed into back (meta) acrylate, [0070]Urethane 
acrylate which is indicated in JP.48-41 708.B, JP,50-6034,B, and JP,51-37193,A each gazette. Polyester acrylates 
given in JP.48-641 83,A, JP.49-43191.B, and JP.52-30490.B each gazette. Acrylate, methacrylate, etc. of many 
organic functions, such as epoxy acrylate which are the resultants of an epoxy resin and acrylic acid (meta), can 
be mentioned. What is introduced as a photoresist monomer and oligomer is mentioned to Japanese adhesion 
association magazine Vol.20, No.7, and 300-308 pages. 

[0071]Said cross linking agent (a) Although it changes with raw materials as a total content in the color content 
negative-mold hardenability constituent of - (d), 1 - 70 mass % is preferred to the solid content of this 
constituent, 5-50 mass % is more preferred, and especially 7-30 mass % is preferred. 
[0072](E) When preparing the color content negative-mold hardenability constituent of solvent this invention, 
generally a solvent is used. A solvent will not be limited especially fundamentally, if the solubility of each 
ingredient and the spreading nature of a color content negative-mold hardenability constituent are satisfied, but it 
is preferred to be especially chosen in consideration of the solubility of a color and binder resin, spreading nature, 
and safety. 

[0073]As said solvent, ester species, for example, ethyl acetate, acetic acid-n-butyl, Isobutyl acetate, formic acid 



amyl, isoa'myl acetate, isobutyl acetate, butyl propionate, Isopropyl butyrate, ethyl-butylate, butyl butyrate, alkyl 
ester, methyl lactate, ethyl lactate, oxymethyl-acetate, oxyethyl acetate, oxybutyl acetate, methoxy methyl- 
acetate, methoxy ethyl acetate, methoxy butyl acetate, and ethoxymethyl acetate, ethoxyethyl acetate, etc.; 
[0074]3-oxypropionic acid alkyl ester, such as 3-oxymethyl propionate and 3-oxyethyl propionate. For example, 
3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3-ethoxymethyl propionate, 3-ethoxyethyl propionate, 
**; 2-hydroxypropanoic acid methyl, 2-hydroxypropanoic acid ethyl, 2-hydroxypropanoic acid alkyl ester, such as 
2-hydroxypropanoic acid propyl. For example, 2-methoxy methyl propionate, 2-methoxy ethyl propionate, 2- 
methoxy propionic acid propyl, 2-ethoxymethyl propionate, 2-ethoxyethyl propionate, 2-oxy-2-methylpropionic 
acid methyl, 2-oxy-2-methylpropionic acid ethyl, 2-methoxy-2-methylpropionic acid methyl, 2-ethoxy-2- 
methylpropionic acid ethyl etc.; methyl pyruvate, ethyl pyruvate, pyruvic acid propyl, methyl acetoacetate, ethyl 
acetoacetate, 2-oxobutanoic acid methyl, 2-oxobutanoic acid ethyl, etc.; 

[0075]Ether, for example, diethylene glycol dimethyl ether, a tetrahydrofuran, Ethylene glycol monomethyl ether, 
ethylene glycol monoethyl ether, Methyl-cellosolve acetate, ethylcellosolve acetate, diethylene glycol monomethyl 
ether, Diethylene glycol monoethyl ether, diethylene-glyco! monobutyl ether. Propylene glycol methyl ether, 
propylene-glycol-methyl-ether acetate, propylene glycol ethyl ether acetate, propylene glycol propyl ether 
acetate, etc.; 

[0076] Ketone, for example, methyl ethyl ketone, cyclohexanone, 2-heptanone, 3-heptanone, etc.; aromatic 
hydrocarbon, for example, toluene, xylene, etc. are preferred. 

[0077]Among these 3-ethoxymethyl propionate, 3-ethoxyethyl propionate, Ethylcellosolve acetate, ethyl lactate, 
diethylene-glycol JIMETERU ether, Butyl acetate, 3-methoxy methyl propionate, 2-heptanone, cyclohexanone, 
ethylcarbitol acetate, butylcarbitol acetate, propylene glycol methyl ether, propylene-glycol-methyl-ether acetate, 
etc. are more preferred. 

[0078](Other ingredients) It is made [ blending various additives, for example, a bulking agent, high molecular 
compounds other than the above, a surface-active agent, an adhesion accelerator, an antioxidant, an ultraviolet 
ray absorbent, a condensation inhibitor, etc., or ] to the color content negative-mold hardenability constituent of 
this invention if needed. 

[0079]As an example of said various additives, bulking agent; polyvinyl alcohol, such as glass and alumina, High 
molecular compounds other than binding resin, such as polyacrylic acid, polyethylene-glycol monoalkyl ether, and 
poly phloroalkyl acrylate; The Nonion system, Surface-active agents, such as a cation system and an anionic 
system; Vinyltrimetoxysilane, Vinyltriethoxysilane, vinyltris (2-methoxyethoxy) Silang, N-(2-aminoethyl)-3- 
aminopropyl methyl dimethoxysilane, N-(2-aminoethyl)-3-aminopropyl trimethoxysilane, 3-aminopropyl 
triethoxysilane, 3-glycidoxypropyltrimetoxysilane, 3-glycidoxypropylmethyldimetoxysiIane, 2-(3, 4- 
epoxycyclohexyl) ethyltrimethoxysilane, Adhesion accelerator^, 2-Thiobis, such as 3- 

chloropropylmethyldimetoxysilane, 3-chloropropyltrimetoxysilane, 3-methacryloxy propyl trimethoxysilane, and 3- 
mercapto propyltrimethoxysilane (4-methyl-6-t-butylphenol), Antioxidants, such as 2,6-di-t-butylphenol; 
condensation inhibitors, such as ultraviolet ray absorbent [, such as a 2-(3-t-butyl-5-methyl-2-hydroxyphenyl)- 
5-chlorobenzotriazole and alkoxy benzophenone, ]; and sodium polyacrylate, can be mentioned. 
[0080]moreover — the case where promote the alkali solubility of light or a radiation sheep irradiation part, and 
further improvement in the development nature of the color content negative-mold hardenability constituent of 
this invention is aimed at — this constituent — organic carboxylic acid — with a molecular weight of 1000 or less 
low-molecular-weight organic carboxylic acid can be added preferably. Specifically, for example Formic acid, 
acetic acid, propionic acid, butanoic acid, a valeric acid, a pivalic acid. Aliphatic monocarboxylic acid, such as 
caproic acid, diethylacetic acid, enanthic acid, and caprylic acid; Oxalic acid, Malonic acid, succinic acid, glutaric 
acid, adipic acid, pimelic acid, suberic acid, Azelaic acid, sebacic acid, a brasylic acid, methylmalonic acid, 
ethylmalonic acid, Aliphatic dicarboxylic acid, such as dimethylmalonic acid, methylsuccinic acid, tetramethyl 
succinic acid, and citraconic acid; Tricarballylic acid, Aliphatic series tricarboxylic acid, such as aconitic acid and 
camphoronic acid; Benzoic acid, Aromatic monocarboxylic acids, such as toluic acid, cumin acid, HEMERITO acid, 
and mesitylene acid; Phthalic acid, Isophthalic acid, terephthalic acid, trimellitic acid, trimesic acid, mellophanic 
acid, Aromatic polycarboxylic acids, such as pyromellitic acid; the carboxylic acid of others, such as phenylacetic 
acid, hydratropic acid, hydrocinnamic acid, mandelic acid, phenylsuccinic acid, an atropic acid, cinnamic acid, 
methyl cinnamate, cinnamic acid benzyl, Singh NAMIRIDEN acetic acid, coumaric acid, and Ung Bell acid, is 
mentioned. 

[0081]In the manufacturing method of the light filter of this invention, On a substrate a color content negative- 
mold hardenability constituent as stated above Spin coating, flow casting spreading, The coloring pattern of a 
negative mold is formed by applying with coating methods, such as roll coating, forming a radiation-sensitive 
constituent layer, exposing this layer via a predetermined mask pattern (it irradiates with light or radiation), and 
developing negatives with a developing solution (image formation process). The curing process which hardens with 
heating the coloring pattern formed of necessity may be included. In production of a light filter, the light filter 
which consists of desired hue is producible because only the desired number of hue repeats said image formation 
process (and necessity curing process). In this case, especially as the light used or radiation, ultraviolet rays, 



such as g line and i line, are used preferably. 

[0082]The soda glass used for a liquid crystal display element etc. as said substrate, for example, A 
complementary metal oxide semiconductor (CMOS), the thing which made the transparent conducting film adhere 
to Pyrex (R) glass, silica glass, and these, the photoelectric conversion element substrate used for an image 
sensor etc., for example, a silicon substrate etc., etc., etc. are mentioned. The black stripe in which these 
substrates isolate each pixel may be formed. On these substrates, an under coat may be provided as occasion 
demands for adhesion improvement with an upside layer, the nonproliferation of a substance, or flattening of a 
substrate face. 

[0083]As said developing solution, while dissolving the non-irradiation part of the color content negative-mold 
hardenability constituent of this invention, the irradiation part can use anythings, if it consists of a presentation 
which is not dissolved. Specifically, the various combination and alkaline solution of an organic solvent can be 
used. The above-mentioned solvent used as said organic solvent when preparing the color content negative-mold 
hardenability constituent of this invention is mentioned. 

[0084]As said alkaline solution, for example Sodium hydroxide, a potassium hydrate, Sodium carbonate, silic acid 
sodium, meta-silic acid sodium, an ammonia solution, Ethylamine, diethylamine, dimethylethanolamine, 
tetramethylammonium hydroxide, tetraethylammoniumhydroxide, Kolin, pyrrole, piperidine, 1, 8-diazabicyclo [5.4.0] 
In alkaline compounds, such as-7-undecene, concentration is preferred for 0.001 to 10 mass %, and the alkaline 
aqueous solution which dissolves so that it may become 0.01 - 1 mass % preferably. When the developing solution 
which consists of such an alkaline aqueous solution is used, generally after-development water washes. 
[0085] 

[Example]Hereafter, although an example explains this invention still more concretely, this invention is not limited 
to the following examples, unless the main point is exceeded. A "part" is a mass basis as long as there is no 
notice especially. Organic solvent soluble dye is only called a "color" among this example. 
[0086](Example 1) 

To the synthetic three necked flask of the alkalis soluble resin P-1, 1) 105.73 g of benzyl methacrylate, The 
methacrylic acid 1 7.22g, 26.03 g of methacrylic acid-2-hydroxyethyl, And 600 g of 2-methoxy propanol was 
taught, agitating equipment, the flowing-back condenser tube, and the thermometer were attached, catalyst 
amount addition of the polymerization initiator V-65 (made by Wako Pure Chemical Industries, Ltd.) was carried 
out at 70 ** under the nitrogen air current, and it stirred for 8 hours. It was dropped stirring the obtained resin 
solution violently to the ion exchange water of 20L, and white powder was obtained. Then, vacuum drying of this 
white powder was carried out under 40 ** for 24 hours, and 141 g of resin CP-1 was obtained. 
[0087]When the composition ratio of obtained CP-1 was measured by 13 C-NMR, it was benzyl methacrylate / 
methacrylic acid / methacrylic acid-2-hydroxyethyl =6/2/2 (mole ratio). When the molecular weight of the CP-1 
was measured in GPC, the weight average molecular weight Mw was 23,000, number average molecular weight Mn 
was 9,200, and the molecular-weight-distribution Mw/Mn was 2.5. 

[0088]This CP-1 (50g) was dissolved in 500 ml of acetone, and the hexane 2L was made to reprecipitate. When 
dissolved the precipitating part in 200 ml of acetone again, the hexane 1 L was made to reprecipitate and this 
sediment was dried, resin P~1((A) alkalis soluble resin concerning this invention)25g with narrow molecular weight 
distribution was obtained. The composition ratios of P-obtained 1 were benzyl methacrylate / methacrylic acid / 
methacrylic acid-2-hydroxyethyl =6/2/2 (mole ratio). When the molecular weight of P-1 was measured in GPC, 
the weight average molecular weight Mw was 45,000, number average molecular weight Mn= was 37,500, and the 
molecular-weight-distribution Mw/Mn was 1.2. 
[0089] 

2) Preparation and propylene-glycol-monomethyl-ether acetate of a color content negative-mold hardenability 
constituent — 70 copies (PGMEA) 

- Ethyllactate — Ten copy and the aforementioned alkalis soluble resin P-1 — Five copy and dipentaerythritol 
hexaacrylate — Eight copy and polymerization inhibitor (p-methoxy phenol) — 0.004 copy and fluorochemical 
surfactant . — 0.4 copy (F-475, Dainippon Ink & Chemicals, Inc. make) 

- Photopolymerization initiator (TAZ-107, green chemicals company make) — One copy and yellow dye — 4.4 
copies (Valifast Yellowl 101, product made from Orient Chemical industry) were mixed, it dissolved, and the color 
content negative-mold hardenability constituent (1) of this invention was prepared. 

[0090]3) After cleaning ultrasonically the creation glass substrate (Corning 1737) of a glass substrate with an 
under coat with NaOH water 1%, rinsing and dehydration bake (200 **/30 minutes) were performed. Subsequently, 
on the glass substrate after washing, the resist CT solution (product made from Fuji Photo Film Arch) was applied 
using the spin coater so that it might become 2 micrometers of thickness, stoving was carried out at 220 ** for 1 
hour, and the hardening layer (under coat) was formed. 

[0091]4) Exposure and development of a color content negative-mold hardenability constituent (image formation 
process) 

On the under coat of the glass substrate with an under coat obtained by said 3, the color content negative-mold 
hardenability constituent (1) obtained by said 2 was applied using the spin coater so that thickness might be set 



to 2 micrometers, and it prebaked for 1 20 seconds at 1 20 **. Subsequently, i line reduced-projection-exposure 
device was used, the coating film was irradiated through the mask on the wavelength of 365 nm, after-exposure 
60%CD-2000 (product made from Fuji Photo Film Arch) developing solution was used, and negatives were 
developed during the second at 26 **. Subsequently, after rinsing for 20 seconds with a stream, spray drying was 
carried out and the yellow pattern image was obtained. Image formation was checked by the usual method by an 
optical microscope and SEM photograph observation. 

[0092]5) Evaluation sensitivity calculated the optimum light exposure (mJ/cm 2 ) which a 2-micrometer square 
pattern reproduces by 1:1 from the coating film, and made this the index which shows sensitivity. It is shown that 
the one where a value is smaller is high sensitivity. The remaining rate of membrane after development was 
evaluated with the ratio (T 1 /T 0 x100;%) of the thickness (T t ) after the pattern formation to the thickness (T Q ) of 
the coating film before pattern formation (after development). In this example, it is T 0 =2micrometer. The pattern 
profile did SEM photograph observation of the substrates face of a 2-micrometer square pattern, and the wall 
angle (acute angle) to make, evaluated 0 for what exists 85 degrees or more, and evaluated ** and the thing of 
80 degrees or less for 80 to 85 degrees as x. The result of the above-mentioned evaluation is shown in the 
following table 2. 

[O093](Examples 2-5, comparative examples 1-2) In preparation of the color content negative-mold hardenability 
constituent (1) of Example 1, Except having used alkalis-soluble-resin P-2 to P-5, and CP-1 - CP-2 which are 
replaced with the alkalis soluble resin P-1, and are shown in the following table 1, respectively, like Example 1, 
color content negative-mold hardenability constituent (2) - (7) was prepared, and also the pattern image was 
formed. The alkalis soluble resin P-4 and P-5 can be obtained by a method similar to composition of the alkalis 
soluble resin P-1 of Example 1. CP-1 is the resin obtained in the process in which P-1 of Example 1 is obtained. 
The same method as Example 1 estimated the pattern image formed with each color content negative-mold 
hardenability constituent. The result of evaluation is shown in the following table 2. 
[0094] 
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[0095](Examples 6-7) In Example 1, it replaced with the color content negative-mold hardenability constituent (1), 
and the. pattern image was formed like Example 1 except having used the color content negative-mold 
hardenability constituent (8) or (9) which mixed the following presentation, and was dissolved and obtained, 
respectively. The same method as Example 1 estimated the pattern image formed respectively. The result of 
evaluation is shown in the following table 2. 
[0096] 

[A presentation of a color content negative-mold hardenability constituent (8)] 

- Propylene-glycol-monomethyl-ether acetate — 70 copies (PGMEA) 

- Ethyllactate — Ten copy and the aforementioned alkalis soluble resin P-1 — Five copy and dipentaerythritol 
hexaacrylate — Eight copy and polymerization inhibitor (p-methoxy phenol) — 0.004 copy and fluorochemical 
surfactant . — 0.4 copy (F-475, Dainippon Ink & Chemicals, Inc. make) 

- Photopolymerization initiator (TAZ-107, green chemicals company make) — One copy and blue dye — 5.2 
copies (Valifast Blue2620, product made from Orient Chemical industry) 

- Yellow dye — 0.2 copy (Valifast Yellowl 101, product made from Orient Chemical industry) 
[0097] 

[A presentation of a color content negative-mold hardenability constituent (9)] 

- Propylene-glycol-monomethyl-ether acetate — 70 copies (PGMEA) 

- Ethyllactate — Ten copy and the aforementioned alkalis soluble resin P-2 (refer to said table 1) — Six copy 



and dipentaerythritol hexaacrylate — Ten copy and polymerization inhibitor (p-methoxy phenol) — 0.004 copy 
and fluorochemical surfactant . — 0.4 copy (F-475, Dainippon Ink & Chemicals, Inc. make) 

- Photdpolymerization initiator (TAZ-107, green chemicals company make) — One copy and red dye — 2.2 
copies (Valifast Red1360, product made from Orient Chemical industry) 

[0098](Comparative examples 3-4) In Example 1, it replaced with the color content negative-mold hardenability 
constituent (1), and the pattern image was formed like Example 1 except having used the color content negative- 
mold hardenability constituent (10) or (1 1) which mixed the following presentation, and was dissolved and 
obtained, respectively. The same method as Example 1 estimated the pattern image formed respectively. The 
result of evaluation is shown in the following table 2. 
[0099] 

[A presentation of a color content negative-mold hardenability constituent (10)] 

- Propylene-glycol-monomethyl-ether acetate — 70 copies (PGMEA) 

- Ethyllactate — Ten copy and aforementioned alkalis-soluble-resin CP-1 (refer to example 1) — Five copy and 
dipentaerythritol hexaacrylate — Eight copy and polymerization inhibitor (p-methoxy phenol) — 0.004 copy . - 
Fluorochemical surfactant — 0.4 copy (F-475, Dainippon Ink & Chemicals, Inc. make) 

- Photopolymerization initiator (TAZ-107, green chemicals company make) — One copy and blue dye — 5.2 
copies (Valifast Blue2620, product made from Orient Chemical industry) 

- Yellow dye — 0.2 copy (Valifast Yellowl 101, product made from Orient Chemical industry) 
[0100] 

[A presentation of a color content negative-mold hardenability constituent (11)] 

- Propylene-glycol-monomethyl-ether acetate — 70 copies (PGMEA) 

- Ethyllactate — Alkalis-soluble-resin CP-2 used by ten copy and the comparative example 2 — Six copies 
(refer to said table 1) 

- Dipentaerythritol hexaacrylate — Ten copy and polymerization inhibitor (p-methoxy phenol) — 0.004 copy and 
fluorochemical surfactant — 0.4 copy (F-475, Dainippon Ink & Chemicals, Inc. make) 

- Photopolymerization initiator (TAZ-107, green chemicals company make) — One copy and red dye — 2.2 
copies (Valifast Red1360, product made from Orient Chemical industry) 

[0101] 
[Table 2] 
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[0102](Example 8) On the under coat of the glass substrate with an under coat created in Example 1, the color 
content negative-mold hardenability constituent (1) obtained in Example 1 was applied, a 2-micrometer square 
pattern was exposed and developed to this coating film, and heat-treatment was performed for 5 minutes at 200 
**. Then, the color content negative-mold hardenability constituent (8) obtained in Example 6 on this pattern was 
again applied to a thickness of 2 micrometers, and it prebaked for 1 20 seconds at 1 20 **. Pattern exposure was 
carried out again, this coating film was developed, and the pattern of cyanogen was formed between yellow 
patterns. After having performed heat-treatment for 5 minutes at 200 **, applying to a thickness of 2 
micrometers again the color content negative-mold hardenability constituent (9) obtained in Example 7 and 
prebaking for 120 seconds at 120 **, pattern exposure was carried out again, negatives were developed, and the 
pattern of magenta was formed between the patterns of yellow and a cyan color. Then, heat-treatment was 
performed for 5 minutes at 200 **, and the light filter of three colors of yellow, cyanogen, and magenta was 
formed on one substrate. The mixed colors of the color between unique patterns did not happen, but each color 
showed the rectangle profile. 
[0103] 
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-S - h 'JTS-'O, 4- CP-N, N-t> (7x^1) 
r;;7 S .^10 - 2 , 8-y (H»?E3Cji?;l/) - 
s-MJr^>. 4- {p-N-^PPJ-^.'UfcJH^ 
,'b75/7 s i^} -2, ( h L'i?aP>?-'b) 

-S - h >JT^>, 

[0 04 2] 4- [p-N- (P-^ h^7^,^) 
tifrlfz-hT 5 /7 * -2, 6 -5> ( H» ? 0 o 
-s-hUTi^. 4-fm-N, N-iMx 
h*^A1<~;lof*.'l.> 75/'7*i^)-2. 6- 
i> < h y i?E3P>*.'l.} - s - K 'J7i J >, 4 - (m- 
7o*- p-N. N-S> (xt-^Vfcrt^.'L,.*? )l) 
T 5^7*^*3 - 2, 6-i> { h l»?DC^M) - 
s - h 'J 7 ^> . 4 - ((» - JCd-p-N, N -V 

(i^i^Wi.'b'f^) -2, 
e-iMMJ^PP^^) - s - h y TS>>. 4 - 

( ffl -7Cd-p-N, N - 5> { J- h tS^H^A* 
7 4 - 2, 6-i 5 (MJi?oo>'? 

>l) - s - [• l>7^>, 4 - t o -2'P-t- p-N, N 
-£><Xh*f*^*i*j*^^} 7S^7si*) - 
2 , 6 - 1> { h l» * P P> 9>V ) - s - f- >J 7i J >, 4 
-(o-^pp-p-N. N-s> h+s/**iKi^ 
y?*} ts/^-jio -2, 6 -i> < i- y^coy 

[0 04 3] 4- C0-3PC-P-N, N-i } (/^ 
7^7sx*) -2, 8-V 

{ h t)>?Qaji?)i,) - s - h yrs», 4- Co-* 

P-fc-p-N, N-5/{?Pd/-*^)?5/7*^ 
.'10 -2, 6-i> (hy?PP*'*A> -s-MJT!> 
>. 4 - Co-^PP-p-N, N-iM?DPJ.f 
,0.) 7 X sr? * -A ) - 2, 6 - *•> < h 'J * P p > * 
,'l/> -$ - \ V7V>> 4-Co-^PP-p-N, N 
-*> < ?CDi?Jb) r 5 /7ii*) -2, 6-f 
{ h l»?ac/?Jl) - s - r 'JTt'o, 4 - Cm- 1 / 
p^e-p-N, N-i>{?PCx*^>r5/7x^ 
A3 -2, 6-t> (MJ^PC^*^) -s-HJTV 
>. 4- tm-^PP-p-N, N-i' (?cnxf 
,'L-) 7 $ * iJl ] - 2 , 6 -l> ( h 'J ? DP^ * 
A) - o - Y *)7iS>, 

[0 04 4] 4- (m-7PP-p-N, N-^<i?P 
Pi?,'U 7 5 ^7s^) - 2, 6 -S> { h L'?PC 
-$- h»JT5». 4- {ffi-^P^e-p-N 
-x Y :i r ! i't>&i$-b*?A>7% ✓ ? xiA) -2, 6 
< h y Ja^'*'K - s - l»7i», 4 - (m 
-?PC- p -N-J- \*lsf)b#z-&*1-k7 5 /7 
*~A) -2, 6-i> ( h •Ji'PP^^A) -s - Y 'J 
Tt>>. 4— (fi!-7do-o-N-i[-+i / ^^#- 
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jch*s^-'l/i}ix-iU> , *;l'7^y'7 J ;^,'L.} -2. 6- 

*>< hy >(ib>h) -s-M;7i ; >, 4- <o- 

-2, 6 -5> { r I' ?DP^M) - s - h y 7 



[0 04 5] 4- (o-7PD-c-N-/-Ki'M 
*^> , *,^7^7 i ;i) -2, 6-^{hl»*P 
P >?.'!>) - s - Y >J 7^> % 4 - ( ffl-7C*- p - 
N-?PPi?*75/7xx,iW - e-y<hy 
10 i?pp^*-'L>) - s-MJ7S», 4- (m-^PP- 
p-N-i'PPJ.f^7S/7i^l') - 2, 

{ h 'J i? p p ji ?<l ) - s - V y 7i>>, 4 - < m - v 
PP- p -N- ?0PXM7S ^7 j;^A) -2, 6 

< ^ y i7PP^*A> - s - ^ i»7^>, 4- u 

-•?'p*-p-N-i'PPX*jL'7S /7*^l/> - 
2 . 6 -!> ( h 1' P P > ?A ) - s - MJ 7^>, 4 
- (o-Jap-p-N-fap/.?^7^/7i^ 
A) -2, 6 - ( h y ?pD-k'H) - s - h l»7i> 
>. 4- {o-7PO-p-N-?PPXf , A7 5/ 7 
20 -2, { h 'Ji?PP^^,'U) -s - h y 

7i'>^W6n^ e 

[ 0 0 4 6]*©*. #t 0 {fc*tW© T A 2 t"J - X 
TAZ - 1 07. TA2 - 1 1 0, TA2- 
10 4, TAZ -109. TA2-140, TAZ-2 
04. TA2 - 1 1 3, TA2-1 2 3) , PANCH 
IMttttCDTfy-X T-OMS, T-BM 

P. T-R, T-B) , *-ttH0>.f*#*» 
TfV-X ^^5Sr+^76&l, 

30 0. ^*#**7149. ^W+>7«19. 

*»726 1). ?P^»7^J-X<miim a 
7 117 3). 4, 4' - tfX (^J.M7^) — 
>VV*S>. 2- (0-^>V'iA3t-4 :s >A) -!- 

[4- (Vx-h**) 1, 2-*??>i> 

2 -^>^. l L'-2 -^*^7 £^-4 -*A* 
^7*P7j;;>, 2. 2-^ h*^-2 -7*^. 

[0 04 7] 2- (o-?PJb7 a ;^) -4. 5-S> 
7x;;M * ^vyjl-Sfi, 2- (o-7WP7» 
40 - * ) - 4 , 5-i/7^;M5 jc V 'J A "Sf* . 2 - 
(o h+^^s^A) -4, 5-^7 S ;*^y 
V L» *=M#. 2 - { p - Jt Y x - A, 5 
-^7 x ^W^/y'J^zfift 2- {p-^>h + 
-4, s^vy^ZS 
2- <2, 4-S>jth#5/7*-*> -4. 5-t> 

•7 * j ^ jrvy !\>-m* s 2 - < p - jt i-frji bft 
-4, 5-&7*-myy t )*zst 

^» r -/>-/V7Pf*i-^k VtWfflKfflt* 
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^>y^>**,'kc,-r,'k *o 9-7 

9-7-'L>^U-/>, 9-7>Kp>, 2-7n€:- 
9 - 7> I* D>. 2-x**-9-7>m:/. 9, 1 

0- 7>r-7*/>, 2-x*,'l>-9, 10-7>I*7 

2-t -7*,'b-9, 10-r>h9t/>, 

2, 8-S>*oq-9, 1 0-7>h**./>. 
h>. 2 IO, 2-j*h*v**>F 

-s.'x^l^^Xo. 7i?'JK>, K)-7*;l, 
-2 - >PC7^U K>. ^>s>;U. t>^>s>*7-bh 
>. p- (*J'ji?}\,T$.S> 7*^;W^*»J. l l'^h>, 

0 - < *>jf ?-*7 5 ✓ ) 7 *; Jl>- p - jt *;L-^ ? y Jl/ 
$r|»>, p- (y^?jU75/)^> 
Wxsy <Xt*5b9-*|->} . p- <S>;t*Jl»T 
* / > x> v"7 * ✓ >, ^> v 7 > h a >91H*£Q5 

1 -485 1 6 ^tKia^o:^ > V - ? 7 '/-.lURftefc 

**b'> 1 13 0. 15)4 0 0»3WHW6ft*. 

[ o 049] *a«©fiss4sw* ^asftisaaaftiK 20 

Jtr*C4:WC**. HftWccii, *0ttft*2. 3 6 

7,66 o^«#Kii*<sfti:^* tffr--*#y * 

h^7^r^Mb^ < mmW2. 3 6 7, 66 ! 
^&C«S2, 3 67, 6 7 0449MftKHAt3IVCl»* 
tf-^tf^Hb^, #B<$«*2. 4 4 8, 82 8 

^ffl#K^sftr^£7^a^>x-r.<k 
mmz, 722, 5 1 2^w»*KHi^*n'c<,»**- 

Jtftf b*X?Bft 5 nfeWMfiTf d ^ > f fc£*. 

0 4 6. 1 27WX3S2. 95 1, 7 6 8^ 30 

3, 5 4 9, 3 6 7^fl«*K||SStn:^*h'Jr»J 

ffl&tt, tf£B5 1 - 4 8 5 1 e^SSKW^Sftt:^ 
> v * 7 -/- JlJk\t£®/ 

1- l» 7 S> >*f t ¥ tf* C 4 *T * *. 
[0 0 5 0 ] #006*1 (S^WfS^iJ) 

o . o i - 5 o us***?* t < , i m% - 3 

OiS^WDStlK. lffi%-2 0ia%^K 40 
«f S U >. ittftgWtt*. 0 - 0 1 9BK J: ») i*>«t I > 4 
*&jM«*St< C 4***) , 5 0 !M^«fBjl& 

4 , * < ft **f#***H& < ft 0 tfftftWS 

<a*c43»**. 

[ o o s i ] *mvmm*#mwAt®mmic 

it. &L±G>m>. SEK!»aattjh»tftiAT*}<C45» 

y-jk *>- t -7* jU- t>- i? uV'-.'k bp#p- 
http://www4.ipdl.inpit.go .jp/tjcontenttrns.ipdl?N0000=2 1 &N 
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2. 2' -jt*b>fcr* (4--*f?*-e- t -7'*,'l/ 
7*/-,'l.} . 2-^Jl>*>7*|-^>W sy/-JMf» 

[0 05 2] <D) gfttA 

smmt* %&b< itmr®mm «t o 

S4 tv fc»£ U < It 7 5>* MC X *) ffilif fc 3 ft. BET 

a* yiiJiStttSB4sisu-ca»*4i;fe o , ami 
•tt'CiiTOf*sfi f ijrm i 6ft^o (tswcito 
[ o o 53] \,tc» -7 x . *m tcK&samt b x 

it. . 3!»X«»^SlSK:<fcO«iWk*?fA&4©'C* 
ftfcmc£BH&SJ&< , < a > ***MSB, 

tfj* ^ ;m*6ai«ft4d»<t< 4 4— 7©«**-CB 
ttSttfe, > > 7 5>fk^t33. ^77*S>fk^#J. 

S. TAa+i/ji^jUI. ^e>'7Vn*w*ji/gA^ 

jii#ft&i>ft < 4 «>— mi* $ ft fc . 3 a y 
■b^fb^*, <d> a^tt*^v-fka*, jwptf&ft 

[ 0 0 5 4 ] H«!a { a ) *#*<simtUX\t. 

s4t 4 w o , *-7*t«tt ^ ^> *>©-c*ft ttt »rft-c 

X - * Jl, J- ? b > y ij 3 - V ') ftffr J- - 9* A , 

7" a? > t» y y * x - 7* . ^ y * - 
n s> ^ »j s/s>* j.- f ;u . t>tKo*ftr7*x jH> y 
'J f i } .'bx "PA, 7 * jr t) *> x f->\, s 
N . N - S> y l» f 7 x l> >^ 2 y 'J f 
d«ft»*f tS*i, HAW: . h >J y 9 o - ;l 7o a > k 
•j y y S'sw* — y a, y o - *7 * ✓ - >i- r y 

y l» fWlt-^K Tr i sP-PAM/I^L? f VjU 

* - tnzfizixm $ ft ^> 3 mo> y y t' y juatewft^ 
rteft nttK . ^ > i» a y r -^r h ? y t» s/s> 
,'L,x-r-'l', ? h7^f*p-^b'X7 *.s-)\>h?>Y5 
9 L» fWI; x - ?"JWf (Cflt* 3 ft* 4 «© ^ 'J f S>A* 

a*tt*Ffta«i, h*k . s^< > ^x y a y h -j^ 
i-i>,'Ux - r ^^©.^ffi y y y ;i-s*se^- 

fk^tt, # y ^ i» !/s>ju (^*>t^vu-f. 2 , 2 

-tr* (tKn*wf*) - i -7^y-,'L-€> i , 2 
4- (2-ttV7^) i/i?d-s=tU*> 

i*wwcft*sft* y !i f ^maw**wfcs«i, 
r o o 5 5 1 nrKsaaM < b > cc^^ ^*^> *p - ju 

D400=image/gif&N040 1 =/NS APITMP/web.. . 2/24/20 1 0 
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©fc§£it2 -4*C****. l/< i*> 9 5 >it£faO> 
m% 5 - 6 , yVa-J^VMfcdlSi. ?7r5>ffc# 
ft. '>L'7ffc&4S©i§£«3-4'C*4. KT. HfllB 
{ b > ©>' ? 5 ^7 7 5 >fk£*, a- 

[ 0 0 5 6 ] { b ) *a -fr&sant'&to 

it- U>> K#47*3*iof?*iiSWtS4JS*7* 10 

a-**ttt». MR, WHt, 

ftssi??ST, flatt** Cite* 1513 < b ) 

>> ? B~*£3iif k^«*lifflLfl^?rF, r f* * 
a y h" 4 StS**** * c 4 K J: ♦) »6 ft*. 

[ o o 5 7 1 «T, matiftSftwr 4 < b > tefe&ft 

#&©*#«* *tf*, 1513^9 a >fk#«94U'C, A 

*.*7S >, -N+lf-rf ?B-;bjf 9 S >©-*' f-O-J iUS 

©1-5®?^ h*w?*fkUdb£^Xit*©il£ 20 

^^^>9^>. ^*if>?P-,'i<>7* >©^?p- 
*S© 1 -5«*i7i'd*iof **{bt,fcffc£ttXl** 

[ 0 0 5 6 ] miS if 7 1 5 >ffc£*»4 or, r 
l-?>*P-*^77*>. rl-9> h*W?*?7 
75 -?h?>?P-**^77 S>©1 -31@©->f* 
d h tsot **ffct,feffc6*0U«©B# 
to. y-h^-rf h+fx***^^. f ^7i'fl + 
Z/jt?}\,97l- 5 >, rV7J*1-V-&97??.y<J>\ 30 
-3flO^?-P-jHtft7f P*S^?^Hfcl/fc<t-&* 
Xi*€©P_£^& tfWWf 6ft&, 
[ 0 0 5 9 ] ffiffi a-*"5 'J Ml&*t UCit, M 
^{^^P-.'^ya-n^yji,, rhf>'h 
*w y >j >? y *, f Yv m *■ a -* yy a 
»J *«w #u-*Scd iSfflZJY^jtl-k 

\tbtcit^mxm-<DW.^s r \ 7 * * o-*y y a 

-* v y ^©>' * P - JUS© 1 - 3 II £7 5/ P + 

.'Kb u fe f t^is xii*©« ft 4#w hft * 0 
[ o o 6 o ] M89 U7ib£to4 l/c . mi*, y t ? 40 

X^P-M^l^, r [-*io<**$ U7. f !• 
9.*?-P-,'l>*b7©l ^3fl«!>^^oi-JHI*> 

x?*su7. ai^MWf^n*. cft& <b> 

[ 0 0 6 1 ] MB { c } <DWmt W%, ^ 
http://www4.ipdl.inpit.go.jp/tjcontenttms.ipdl?N0000=21&N 
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0 ±»*J v + h (• 4©-^ >* - 5 +s-> ^ tiW 
f^4^(C, BfitfltiRtC 6. UT, C 

atw f JUtXttTS/n+W ?-*SSW)ffc^*4 

[ 0 0 6 2] neSHHd < c ) tc^S ft^y *p - .'I, 

7 vp *s> j< * ^as:«7 a ^ ^ ^ * jbsoft 4 

2tt. 4<^^«tt*ft^^&fkS*b5«T*l/<,» l , * 

3 ?Ji 5 fei* . *aft-c* -5 "C W l- *C ^ T 

feJ:<, 77h-Mk-a*iK*>i»tr4>. OH*©^K 

[0063] mis { c > teifr&y *p - juiawft^* 
it. 5 x ✓ -*tto h s© 2 fixtt4 mxma- r* 
* ^-jMiOHSs^fb^&i&iiHKBtv en* 
*BTftr r y ^ a, *8Ht* y a. 7 >-=e^7 . y r 

©apart?** ■? y > 4ses«« c 4 « j: 0 n 
z» ma (c> teffi*7*3*iot?**awfb£* 
it. < c > Ki»4-»t p-**awfta**T*3-ji' 

*fi£T'CW!!i1-*C4KJ:9»6n*. fJia (O (Cff 
&7fO*W ^***Bfk^fcJt. ( c } (Cft^jT * 

p -*ftswfb^^^g|4^©??ar7i^ ? d y 

KtRftS** C 4 J; 0 f»6ft*. 

[ 0 0 6 4] mm i c ) KfeW*1«Sffc'&*4 bX 
it. 7 ^^liOHSC'W H&3?.it-'^fi[^*g^ 

©. 7*^-*fb#*, +?h-*. t^ ; ■p+i'7>^ 

V-*©#P14(±, 2, 3-*vi-/-;k 2. 5-* 
S/I/^-jK 3, 4-*fl'^-*. 3, 

S^a7* /-,'l,A&4'©b'x:7 xs~>im. 4, 
4' -MtKP+J/W*^, TrisP-PA 

77 3flv>, 2, 7 -Vt Kd*?/7> h7-b>. 

[ 0 0 e 5 ] ffi&gmm < c > omm ux». 7 * 

✓ -*ffc#*4l,T\ «*KT, MJ>?P-;U7*y- 
*. h'J {ih^io'*^)7 S /-^ MJ>?P- 
,'U7 * s-k® l - 2 ii©> * p -jUtfty h * tot ? 

y <>K^W^,>U) -3-fuy-* h'J>^0- 
3400=image/gif&N040 1 =/NS APITMP/web. . . 2/24/20 1 0 
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i> V- )i^u> f J > ? e - a ? u y- A . f\=pjifU" 

Afc*? *y-AA, fh7-»' h+^>*Afc*?*/ 
-A- A, r h?>*a~AfcX:7*,/--,a<A<Z>l -3il 

jf^p-,'1,-4, 4' - f*fc F'Cti't7si*, r 

~A. Tr ! s P-PA©^*^?P-Jl#. Tr s 
6 P - P A©^*** h * f - Af± T r > s P-P 
A©^**-* ?P-A*fc© 1 - 5 * a -AS& ji 
h * * Aft U fc ffc£$ . WtFB+Wf A^ 7 

[ 0 0 6 6]* fc, t KP* w > h 7*>fk&*iA 1/ 
tr. mi*, 1, 6-S>t 7-V 
fc K p + «>r > h 5 * >*8**W6ft . T 2/ 0 * lot * 
jUtSWffc^rtSi^T, fl!*lt, -kB>*-P-*lteW 

Alb Ufc ffc^BMf AMtSW *>ft&. 
[ 0 0 6 7] Ch6«?fk^l!W>+tW* Ol*<»©tl/t: 

It. h >J jf *P-A7*V-A, fc7tf'0 + WfJl- 
- p - i? Uy'-A, f |-7^fD-'^fA7 x/-A 

A. Tr i sP-PA (*rtft*UII <tfc> IS> ©^* 
f ji f a - ^ft xtt*n^ «ew * a - AS**7A a * s/ 

^ ? A*SEX> * P - AS 4 7 A a + iof * AB©??# 

(c> Kfi»*ft6fclt, *&"C'®Jf I, «>«*<. m&t> 

[ 0 0 6 8] 3CK, n& < d) -*WI:6*k 

< 4 h i wwi sra ■Bjift* x * i, > s* **- * . sje 
tc i o {rcv±mMz&^j-*isy&xmnwm 

{ > a? ) r * y h , «®*«ite>7 — y 

$7?>) l"* Y . 

[ 0 0 6 9 ] # l»x* u> a-*5> U * ) 7i"J 
U- h , h 'J > ? P -Ax ^ > MJ < > '? ) 791)1"- 

y. **^>?A?y a-A*> u*> 7?yu-K 

■"Ofrx'J Al» h-A H» <y£} 7?y h. ^> 
£x l»X»J h -A-? ^ < > # ) 7^ U h . i'^> 
* X U X'J h - A^+tf' * ) 79 x )\s~Y. 
>ysh- A 7t>l*ls~Y, Y ') >' ? P-A7P 

<>0 MJ (7? "J O^AttWD fA) x-7>A, h 

■fe ij 1/ 1> HI jt ^ O - A* > >«J©3*tF(67 A 3 - A (C 

fc» <y*> 7^y u-nbo.fe*>©. 

f 0 0 7 0 H*£B4 8 - 4 1 7 0 8 #. tt&C 5 0 - 
http://www4.ipdl.inpit.go.jp/tjcontenttrns.ipdl ?N0000=21 
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6 4 16 34. 4*2H04 9-43 1 914, #£835 2 
- 3 0 4 9 0 qg*£MKXH&># 'J x^r A 7 > l» I— 

K. H*4HftS*ttVol.2 0. No. 7, 3 00-3 0 

[ o 071] m&mm ( a ) - < d ) cwftWdn* a 

[0072] C E ) ?g§U 

mcmE$titx,*#> mem, >uyf-nm<o®m 

tt. ^TffJi, $±ttt«ftUrj8l*h4C<!:3Wf?*t. 
20 Is 

[ 0 0 7 3] t ~Clt, *^ 9* A*, f?l]^it, 

BH»**A, »»-n-^A, SKVyy^. dfWt 

7 5 A, SHR^VT^A. flW^V^A, Vof^> 

«r^A, HiiMy^DfA, »»x^a, m?* 

A. 7A^Ax^rA^. ftK^ff-A. SJR*^*, * 
+t^W^**. **S*»*^A. t+S^Jflt^*- 
A. >|-*S*IWW**. ^h*VW»**-A. ^h* 

A. 

30 [ 0 0 7 4] 3 - **S/^o * A, 3 - 

i/7*q fc** A^CD 3 - **f ^0 fc'*> (IT A 

^A. 3-^^woet>SiM, 3-xh^> 
7tJft/|/f)l-, 3 - A h * i'^P fc* >|gx * 
A. I;2-^^CW^'?*, 2-**i'7 r 
Otr*>BI*^A, 2 -s|**Wcif *>W7"PtTA^f 
©2 -**^Pfc*5f->|^7A+AA^-?Aa |51R 
it. S-^Ki'7P^>^'^. 2-*h*5/7- 
o et^*, 2-> 

40 A. 2-j-^i'7aft^'^k 2-jr-h*W 
Of *>Bx?*, 2 -**^-2 ->*A7Pb-*> 

?A, 2 - tt*^- 2 -* *A^Pfc*>|tx* 
A. 2-^ t-^i— 2 -/?Jl/7Pft>|^?^, 2 
-j.h^V-2-^ , *A^Pfc*>|gx*jL', fcA 
tr^Bt-rff-A. b-Afc'>|»J.*A, fAfc>g!^pfc 
A. 7HshfflR>?-A, 7-feKfflPiJX^A, 2-**V 
y^>i?^*A. 2 -**V7-£>|£x*A, ^; 
T 0 0 7 5 1 x-r.'H. flU.lt. u > y ij a- 
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x?&x-n. jt*)\skvvb'77lB?-¥. x*A 

■bpv.'i'yr-fef--' h ^xf i>> try 

six. -*r)l, Z>x. *• U- > ^ y 2 — A* ^ x * ,'Ux - -7- 

^' ? Ax~rrt-7-ter~ h . y'O b*b > y >J a -;Ux * 
Ax - r At T-tef—V, 7u \£Ws? 'j 2 - >t,-/p b\'L- 
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